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Rationale.—Many of the contemporary teaching methods or patterns
of teacher behavior (using the terms interchangeably) cannot be con
sidered to be, to any great extent, the product of scientific research.
They could not have been so in the past because only in the last few
years has scientific knowledge begun to reach a point which might per
mit the systematic design of a pattern of behavior for teachers which
would maximize the achievement of the pupil with respect to specific
objectives. If teaching methods were to be systematically designed,
they would have to be founded on a theory of ethics which would determine
the educational objectives that the method is to achieve. Second, they
would have to be built in terms of a theory of behavior which would in
dicate the conditions under which particular learnings could be most
effectively produced. In this case a theory is considered to subsume
1
a series of interrelated laws which have been empirically established.
The fact is that most teaching methods do not have, and until
recently they could not have, such a foundation. The advanced knowledge
of both ethics and the psychology of learning has not existed which
American Educational Research Association, Handbook of Research




provide the solid foundation needed for the rational construction of
teaching methods. Advances in the last decade in the psychology of
learning, have reached the point where they can begin to provide a
suitable basis for construction of a teaching method. Teaching methods
of the past had to be designed on foundations other than those which
will be used in the future. The sources of past teaching methods have
not been, to any great extent, rational and scientific.1 Although
in the past, knowledge available for the planning of teaching methods
has been very meager, there are reasons for doubting that available
knowledge has been used systematically. If teaching methods from the
past are evaluated on their consistency with current knowledge of learn-
ing they appear even more inadequate.
With the advent of what is called modern mathematics or new
mathematics which places less reliance on what has been regarded as self-
evident truth, and greater emphasis on exploration of systems based upon
postulates (assumptions), the need for more effective teaching methods
is greater now than ever in the field of mathematics. The development
of the new mathematics has raised serious questions as to the traditional
mathematics program of the school. Many feel there is a possibility that
perhaps students can learn more mathematics in less time. There is also
the possibility that students who fail in traditional programs may do
well in a modern program.
1Ibid., p. U93.
2jbid., p. k9k.
3a. B. Evenson, Modern Mathematics; Introductory Concepts and
Their Implications (Chicago: Scott, Foresman and Company, 1962), p. 3.
^ p. 2.
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Due, at least in part, to the shortage of mathematicians to meet
the present needs, and the feeling that many students, who experience
difficulty in mathematics would welcome a fresh approach, the climate
at present is favorable toward innovations in the mathematics school
1
programs*
The writer was of the opinion that while the climate is favorable
toward improvement in mathematics education, experimentation toward
better methods of teaching mathematics were not only timely, but im
perative.
Evolution of the problem*—During the summer session of 1966,
the writer took a course in educational research. Mouly, the author of
the text used in the course, in his summary of the text, made the follow
ing statements:
Invariably, educational research is criticized for its
inadequacies. An even greater gap exists between research
results and their application in the classroom. Despite
the hundreds of studies conducted in education and related
fields every year, educational practice is frequently based
as much on tradition, common sense, and. concensus, as it is on
research. The reasons for this gap are obviously multiple
rather than single, but certainly among the more fundamen
tal is the laek of appreciation of the crucial role of re
search to the advancement of educational practice. The lack
of orientation toward research which characterizes educators as
a group, is probably even more characteristic of the prac
titioner. This lack of orientation toward research thereby
cuts the practitioner off from research as an ally in the
solution of his problems and as a foundation of good teaching.2
The above statements coupled with the fact that the writer was a
llbid., p. 8.
2George J. Mouly, The Science of Educational Research (New York:
American Book Company, 1963), pp. 397-98.
u
teacher of eighth-grade mathematics, served as a challenge and
inspiration to the writer. It brought to the writer's mind the desire
and need to find the best method of presenting this newly vitalized
subject matter. After much reading of materials on teaching methods,
the writer came to accept the thesis that the only effective teaching
methods are those based on how learning takes place. From all of this
came the desire to design a teaching model (method) based on several
accepted principles of learning, and to test such a model in the hope
of finding a sound foundation for effective teaching.
Contribution to education.—The writer hoped that the findings of
this study would show that an effective teaching design can be built or
based on modern learning theory and can change notions of the effects
of teacher behavior on the learner1 s behavior. It was also hoped that
this study would present such strong Implications for improvement in
teaching methods that further research on designs using as many
principles of learning as possible would be undertaken.
Finally, the writer hoped that this study would open the door a
little wider on what takes place in the learning process.
Statement of the problem.—This was an experimental study to
determine the effectiveness of following textbook procedures in teach
ing modern mathematics to eighth-grade pupils at Trinity High School,
Decatur, Georgia, as opposed to the use of a teaching method designed
to make use of six widely accepted principles of learning, namely:
(1) behavior which represents achievement or partial achievement of an
educational objective should be reinforced, (2) the introduction of
cues which arouse motivation toward the achievement of an educational
5
objective will increase the effectiveness with which that objective
is achieved, (3) practice in applying a principle to the solution of
problems will increase the probability of transfer of training to new
problems which require the use of the same principle for their solution,
(U) since learners differ in their capacity to make the responses to
be acquired, learning will be more efficient if it is planned so that
each learner embarks on a program commensurate with his capacity to
acquire new responses, (5) if a pupil has had training in imitation,
then he is capable of learning by observing demonstrations of the skill
to be acquired, and (6) the learner will learn more efficiently if he
makes the responses to be learned than if he learns by observing
another make the response or makes some related response.
Purposes of the study,—The major purpose of this study was to
conduct an experiment designed to test the effectiveness of a teaching
method based on selected principles of modern learning theory as
contrasted with a teaching method proposed by authors of a textbook for
teaching modern mathematics. The more specific purposes of this study
were to:
1. Define or specify the classes of variables (dependent,
intervening, and independent) which have to be represented in
a learning model as the basis for design of a teaching method.
Ultimately, a teaching model was to be developed which
followed the general formula:
2. Design a teaching method based on the principles of learning
specified in the problem.
^American Educational Research Association, .ojd. cit.. pp. h9h-99*
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3. Conduct an experiment to ascertain uhether learning mathematics
was more efficient when It was taught to two eight-grade
groups of children who had been equated as far as age, sex,
and general intelligence was concerned, by using a teaching
method designed on the above principles of learning.
4. Eliminate, as much as possible, the learning of mathematics
by imitation (by means other than doing) by marked emphasis
on the learner's own attempt to make the responses to be
learned, and stress the importance of the learner's making
the full and complete response.
5. Eliminate, as much as possible, the learner's making substitute
responses, especially those of a verbal nature.
6. Stress real problem situations.
7. Report the findings, conclusions, implications and recommen
dations of this study.
Limitations of the study.—The limitations of the study were:
1. It concerned only Trinity High School in Decatur, Georgia.
2. It concerned only the eighth-grade pupils enrolled at
Trinity High School.
3. It concerned itself only with progress in learning and the
necessary conditions for learning.
Definitions of terms.—Significant terms used in this study are
hereby defined:
1. "Response variables" (dependent) are the variables derived
from publicly observable behavior, such as scores from test
papers, which enable evaluation of the learning process.
2. "Independent variables" are the variables related to the
learning process, that the teacher may be able to manipulate.
They includes
a. Situation characteristics, motivation and reinforcement.
b. Readiness and mediating responses (how the learner
preceives the situation).
3. The formula T=£(Rg,Ri) has the following meaning:
The behavior of the teacher lisa function of the goals
R and the present behavior of the pupil R^.
Locale of study.—This study was conducted at Trinity High School,
Decatur, Georgia.
Period of study.—This study was conducted during the months of
January, February, March and April of the 1966-6? school tern.
Subjects and materials.—The subjects of this study were the
forty-four eighth-grade pupils enrolled at Trinity High School during
the 1966-67 school year.
The following materials were used in this study:
1. Official school records.
2. Sequential Tests of Educational Progress.
3. Textbook (Teacher's Guide).
k. Teaching model designed on selected principles of modern
learning theory.
Method of research.—The experimental method was employed,
utilizing specific techniques of statistical analyses and the rotation
of groups.
Research procedures.—The following procedural steps were taken:
1. Permission to conduct the study was requested from the
proper authorities of the Decatur City School System.
2. The forty-four eighth-grade pupils were divided into
two equal sections designated as groups A and B on the
basis of age, sex, and general intelligence as obtained
from official school records.
•^American Educational Research Association, Handbook of Research
on Teaching, ed. N. L. Gage (Chicago: Rand McNally and Company, 1963),
pp i
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3. A teaching model was designed based on several principles
of modern learning theory employing as many of the
techniques known to the writer as possible for an effec
tive teaching method.
Um The Sequential Tests of Educational Progress —
Mathematics (Form 3B) were administered to ascertain
the present mathematical status of the pupils.
5. Group "A" was taught by the afore-mentioned teaching
design and group B was taught by textbook procedures
for a period of six weeks.
6. The Sequential Tests of Educational Progress - Mathe
matics (Form 3A) were administered to both groups to
determine the progress made by the pupils.
7. Groups A and B were given two weeks of independent
study and review as a "rest period".
8. The groups were then rotated so that group B was
taught by use of the teaching design mentioned above
and group A was taught by the textbook method.
9. The Sequential Tests of Educational Progress -
Mathematics (Form 3B) were administered to determine
the progress made by the pupils.
10. The Sequential Tests of Educational Progress -
Mathematics were scored and the findings were inter
preted and analyzed and conclusions, implications and
recommendations were made in terms of the problem and
purposes of the study and presented in the final thesis
copy.
Survey of related literature.—Education is concerned with
changing the behavior of students. Knowledge about behavior then should
be useful to the educator in understanding and improving the teaching
process. The educator must be willing to assume as the scientist does,
that behavior can be controlled and that is his job. Then after this,
Wells Hively, "Implications for the Classroom of B. F. Skinner's
Analysis of Behavior," Harvard Educational Review. XXIX (Winter, 1959), 37.
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the educator must subject conventional explanations of educational
processes and goals to the operational criteria of scientific dis-
1
course.
Teaching methods have, for the most part, not become established
2
because they fitted a psychological model of the learning process.
This probably accounts for the following conclusion found in the
Encyclopaedia of Educational Research;
Because of variation in educational aims which produce
variation in educational methodology, the safest generaliza
tion probably is that extant evidence is insufficient to
establish the superiority of any single methodology. It
follows that any effort to prescribe a single general
methodology for use exclusively in a school system on the
supposition that its relative merit over all methodologies
has been established, is fraught with hazard.3
Teaching methods must be based on a model stemming from
psychological research. Only in this way can such methods be expected
U
to show greater value than those they replace. The necessity for
teaching procedures to be based on knowledge of learning makes it
imperative to understand, the nature of learning. The major concept of
learning is that learning is the continuous change or modification of
behavior brought about by physical or mental activity or both. This
constant modification of behavior is necessary to enable the individual
1Ibid., pp. 37-38.
^American Educational Research Association, Handbook of Research
on Teaching, ed. N. L. Gage (Chicago: Rand McNally and Company, 1963),
p. WJ5.
3g. Max Wingo, "Methods of Teaching", Encyclopaedia of Educational
Research (3rd. ed., New York: Macmillan Company, I960), pp. 850-851.
^American Educational Research Association, .op. cit.. p.
10
1
to adjust to changing life situations.
The term learning is customarily used to describe acquired habits,
2
skills and knowledge resulting primarily from environmental conditions.
In light of this definition it is necessary to look at some other
aspects of learning. For example, there is a relationship between
learning and maturation. It has been suggested that learning and
maturation may be but two phases of the same process. The most advan
tageous time to introduce school activities, like reading and arithmetic,
depend more on maturational processes than actual chronological age.
If intelligence is accepted as the appraisal of the individual's
capacity to make adjustments to varying life situations, then learning
represents the use of this capacity in actually adjusting to life
situations by the acquisition and perfection of new skills and
experiences.
Learning may be mechanical. That is, it may be conditioned.
Mechanical learning is governed by the spinal cord and lower brain
centers. Obviously the scope of simple mechanical conditioning is very
limited and not much progress is made in real learning until perception,
which begins when one is able to select certain impressions from one
or more sensory avenues and to interpret them as meaningful experiences,
3
takes place.
Frieda K. and Ralph V. Merry, The First Two Decades of Life




Abstraction, the recognizing and responding to certain proper
ties in objects or situations and disregarding other properties
therein, and generalization, the application of ideas to diverse
objects regardless of other characteristics is the beginning of con
cept formation which is so important in problem solving. Although
concept formation is probably the most important and characteristically
human phase of learning, it is often the most neglected, especially
1
among high school and college students.
Much, if not most, of the disagreement among workers in psychology
is with respect to theory and interpretation rather than with respect
2
to the facts of behavior. For example, the theory of association has
been vigorously attacked by the Gestalt psychologists. They assembled
new experimental evidence and interpreted old results which suggest
that not mechanical coupling on the basis of the "laws" of learning, but
dynamical interdependence is the essential factor involved in learning.
This interdependence they thought, is due partly to the intrinsic
organization which may obtain in the material itself and partly to
the organization impressed upon it by the subject itself. According
to this view the "laws" of learning state some conditions favorable
to the occurrence of the required organization. Such organization
sometimes occurs in a saltatory manner, giving rise to a sudden
restructuring of the situation, that is, to insight.
1Ibid., p. 310.
2
"Psychology (Articles On)", Encyclopaedia Britannica, 1°63 ed.,
Vol. XVIII, p. 681. '
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According to this view, learning and problem solving are not
1
different processes. As for "trial and error" learning, they hold
it to be a limiting case, occurring when the material is so difficult
or extensive that insightful organization is impossible.
The contributions of Gestalt psychologists to problems of
motivation in clarifying the conceptual difficulties involved have
been important. Their criticism of the instinct theories, the investi
gations of incompleted tasks, success and failure, substitute behavior,
level of aspiration and emotion have outstanding significance for
2
education.
The Gestalt view of learning has played into the hands of those
who have been critical of educational procedures bases upon associa
tion psychology in its various manifestations. The Gestalt view of the
nature of development supports educational practices which proceed
from the general to the particular, the whole to the part. It must be
realized that the effect of Gestalt psychology has been largely limited
to providing a rationale for procedures already adopted on the basis of
practical experience and intuition. The full implication of Gestalt
psychology for education awaits future developments.
Gestalt psychology, on the other hand, has been criticized for
being mere theory and thereby of little importance for experimental
science. This arises partly from ignorance of the great amount of
''Gestalt Psychology", Encyclopaedia of JSducational Research, ed.
Walter Monroe (New York: The Macmillan Company, 191jl), p. 5U7.
2Ibid., p.
13
experimental work which their theories have inspired and partly from
the fact that Gestalt psychology aslmowledges the prime necessity of
theory in psychology as in all sciences.
The objection that Gestalt psychology is opposed to analysis is
a misunderstanding. Objection is made only to the sort of analysis
which tears apart dynamically interdependent systems and neglects the
essential fact of interdependence in the explanation.^
Of the criticism that Gestalt psychologists have erected straw
men to demolish with gusto, that is, that organization and interde
pendence have been dealt with by many schools of psychology, it may be
said, that the essential point of difference from traditional psychology,
lies not so much in their recognition of organization and interdependence
but rather it lies in their explanation of them, and in their place
an explanatory theory.
Efforts to establish principles of learning have been seen in
many studies. One such study was undertaken by Neal E. Miller and
John Dollard to shox^ that learning occurs as a result of imitation.
Their research with animal and human subjects showed that imitation is
a learned behavior tendency and without the learning of this tendency,
imitation does not occur.^ In their book,
., p. 548.
id., p. 549.
■American Educational Research Association, ojo. cit., p. 499.
they state:
Everyone at sometime has tried to learn a skin and
failed, without knowing why; or he has tried to teach
and found others slow to understand. Such experiences
drive home the fact that learning is not automatic.
Where the principles are not understood so that the
conditions can be correctly arranged, no learning takes
place.1
The findings of Miller and Bonard suggest however, that there may
be individual differences in the ability to imitate produced by dif
ferences in previous training in imitation. Insofar as this is the
case, the teacher may either have to develop imitative skills in some
children or plan for them a learning program which does not involve
imitation. Certainly, the inability of children in kindergarten or
first grade to learn from demonstrations suggests that substantial
2
individual differences do exist in this area.
This strengthens the knowledge that any teaching method built on
a single principle of learning cannot be entirely effective.
In regard to a teaching method sometimes called the discovery
method and based upon the principle of learning that the learner win
learn more effectively if he makes the responses to be learned than if
he learns by observing another make the response or some related response,
has led many psychologists, notably Skinner, to emphasize the importance
of the learner's making the fun and complete response. A distinction
TIeal E. Miner and John Bollard, Social Learning and Imitation
New Havens Yale University Press, 19h7), p. 1.
American Educational Research Association, jop_. cit. t p. U99.
3Ibid.
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should be made between the learner's making the full response and
the learner's making certain substitute responses, often of a verbal
nature. For example, a child's expressing his attitude toward say,
religious or racial minorities in a classroom situation may differ
vastly from what emerges in a real problem situation.
Ausubel questions the long-standing doctrine that the only
knowledge one really possesses and understands is knowledge that one
discovers by himself. His opinion is that both expository and problem
solving techniques can be either rote or meaningful depending on the
conditions under which learning takes place. He further states:
Most of what one knows and meaningfully understands,
consists of insights discovered by others and which have
been communicated to him in meaningful fashion. If a
student is ever to discover, he must first learn.■*•
Gertrude Hendrix's research on the inductive method of teaching
resulted in her leaving out the student's verbalization of the dis
covered generalization until quite sometimes later. This she called
her method of unverbalized awareness method. She studied the problem,
"To what extent, if any, does the way in which one learns a generali-
zation affect the probability of his recognizing a chance to use it.'l<c
From her study Hendrix concluded:
Saportant as symbolic formulation must be for veri
fication and organization of knowledge, it is not the key
to transfer. The key is a sub-verbal internal process —
something which must happen to the organism before it has
■1-David P. Ausubel, "Some Psychological and Educational Limitations
of Learning by Discovery," The Arithmetic Teacher. II (May, 1964), 291.
^Gertrude Hendrix, "A New Clue to Transfer of Training", Elemen
tary School Journal. XLVIII (March, 194-7), 197.
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any new knowledge to verbalize.1
Haslerud and Meyers confirmed Hendrix's findings when they tested
the hypothesis "that principles derived by the learner will be more readily
used in a new situation than those given him in the form of a statement of
2
principle and an instance."
Two studies done by Lutchins and Lutchins point out some possible
consequences of the teU-and-do method of teaching. Imong the con
clusions drawn from the study were the following:
They (the students) were accustomed to the use of isolated
drill in arithmetic, wherein in order to "learn" a method
or formula they practiced it in a series of similar problems.
They were accustomed to being taught a method and then
practicing itj to have to discover procedures were not only
quite foreign to them in arithmetic but also in most school
subjects. It seems that the methods of teaching to which
they had been subjected tended to develop not adaptive
responses, but fixations, so that a child might know methods
and formulas and yet not know where to apply them or how to
determine what method best suited a problem. Our schools
may be concentrating so much on having the child master the
habits that habits are mastering the child.3
Ausubel still not in complete agreement with total use of the
discovery method days of the students enrolled in the widely acclaimed
University of Illinois Committee on School Mathematics Program:
The students learn more mathematics not because they are
required to discover generalizations for themselves but
because they have at their disposal a systematic body of
organizing, explanatory, and integrative principles which
1Ibid.. p. 200.
2G. M. Haslerud and Shirley Meyers, "The Transfer Value of Given
and Individually Derived Principles", Journal of Educational Psychology.
XLIX (February, 1958), 294.
%. S. Lutchins and Edith H. Lutchins, "New Experimental Attempts
at Preventing Mechanization in Problem Solving", Journal of General
Psychology. XLII (June, 1950), 286.
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are not part of the conventional secondary-school mathematics.
These principles illuminate the subject for them and make
it much more meaningful,1
Carolyn and Arthur Staats touch on the importance of the learn
ing variables in the acquisition of mathematics. They contend that
empirical support for the role of the variables in this area is sparse
2
and that an analysis in such terms should prove worthwhile.
The findings of a study done by Joseph Draper, led to the impli
cation that the use of "new methods'* will not significantly (statis-
3
tically) facilitate arithmetic achievement.
Likewise, the findings of a study done by Lelar C. Watts on the
"inductive and deductive" methods of teaching revealed that both methods
of teaching revealed that both methods were equally effective and that
achievement or lack of it in arithmetic did not appear to be a function
h
of teaching method.
Wicie B. Parks found in her study that teachers agreed on every
thing but methods of teaching which suggested "lip-service" acceptance
of modern arithmetic education and research findings, while in practice,
as evidenced in their rejection of modern methodology they continue to
David P. Ausubel, £g. £it., p. 300.
2Arthur ¥. and Carolyn k. Staats, Complex Human Behavior (New
York: Holt, Rinehart and Winston, 196U), p. 220.
^Joseph Draper, "Facilitating the Arithmetic Learning of the
Seventh Grade Pupils of Bethune School Through the Use of the Modern
Approach", (Unpublished Master's thesis, School of Education, Atlanta
University, 1965), p. 65.
**Lelar C. Watts, "A Study of the Relative Effectiveness of In
ductive and Deductive Methods of Teaching Arithmetic to Pupils of the
Prentiss Institute, Prentiss, Mississippi", (Unpublished Master's
thesis, School of Education, Atlanta University, 1956), p. 60.
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1
teach arithmetic in conventional or traditional ways. Similar findings
2
were revealed in a study done by Geraldine Washington.
Finally, a survey of the related literature revealed that teaching
methods should be retained, at least in part, if they have utility in
making predictions and discarded if they lack utility. The survey also
revealed that different teaching methods emphasize different principles
of learning. Finally, the survey revealed strong implications for an
attempt to design a teaching method which makes as much use as possible
of a wide range of learning principles.
Summary of related literature.—A survey of the related literature
revealed that:
1. Education is concerned with changing the behavior of
students, and that behavior can be controlled.
2. Teaching methods have not become established because
they fitted a psychological model of the learning
process.
3. The major concept of learning is that learning is the
continuous change or modification of behavior brought
about by physical or mental activity and is necessary
to enable the individual to adjust to changing life
situations.
k* Although concept formation is probably the most
important and characteristically human phase of learning,
it is often the most neglected, especially among high
school and college students.
■^■Nicie B. Parks, "Teachers1 Opinions About Modern Mathematics",
(Unpublished Master's thesis, School of Education, Atlanta University,
196h), p. 16.
2Geraldine Washington, "The Teaching of Arithmetic in Selected
Elementary Schools of Meriwether County, Georgia", (Unpublished Master's
thesis, School of Education, Atlanta University, 1963), p. 6l.
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5. Much, if not most, of the disagreement among workers
in psychology is with respect to theory and inter
pretation rather than with respect to the facts of
behavior.
6. Where the principles of learning are not understood
so that conditions can be correctly arranged, no
learning takes place.
7. Some learning does occur as a result of imitation.
8. Many psychologists emphasize that the learner learns
more efficiently if he makes the responses to be
learned rather than if he learns by observing another
make the response or some related response. The discovery
method of teaching is based largely upon this principle
of learning.
9. Students who learn more in certain school mathematics
programs do so not because of the method of presentation
but because they have at their disposal a systematic
body of organizing explanatory and integrative
principles which are not part of the conventional
secondary-school mathematics. These principles
illuminate the subject for them and make it more mean
ingful.
10. Teaching methods should be retained, at least in part,
if they have utility in making predictions and dis
carded if they lack utility.
11. Different teaching methods emphasize different principles
of learning.
12. There is a need, for a teaching design which makes as
much use as possible of a wide range of learning principles.
CHAPTER II
PRESENTATION, ANALYSIS, AND INTERPRETATION
OF THE DATA
Introductory Statement
The intent of this chapter is to present, analyze, and interpret
the data obtained from the administration of the Seajaential Tests of
Educational Progress (Mathematics) to the forty-four eighth-grade pu
pils in Trinity High School, Decatur, Georgia, 1967, in an effort to
determine the effectiveness of the use of a teaching model designed on
six widely accepted principles of learning as opposed to the use of a
teaching model proposed by the authors of a textbook for teaching
modern mathematics to eight grade pupils. The data revealed by the
scores on the STEP Mathematics Tests, as earned by the subjects desig
nated as Group "A" and Group "B", and the data from the official school
records are presented in the appropriate tables and discussed throughout
the chapter. The presentation, analysis and interpretation of the data
have been organized under the following captions:
1. Description of the Study
2. Description of the Subjects
3. Procedures in the Equating of the Groups
4. Analysis of the Data on the Equated Groups
5. Analysis of the Data on the Pre-testing Program
6. Analysis of the Data on the Mid-testing Program
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7. Analysis of the Data on the Final-testing Program
8. Interpretative Summaries
The quantitative data collected and treated are presented in the
following series of tables!
1. There are 3 distribution tables which present the distribution
of scores and percentile bands for the Group "A" and Group
"B" subjects, together with the specific statistics of cen
tral tendency and variability.
2. There are 3 comparison tables to the distribution tables which
present the indices of significant difference on the performance
of the Group "A" and Group "Bn pupils.
The criterion of reliability for the data was established as
Fisher's "t" of 2.58 at the one (.01) per cent level of confidence for
4.2 degrees of freedom.
Description of the Study
This was an experimental study designed to determine the effec
tiveness of following textbook procedures in teaching modern mathematics
to eight grade pupils at Trinity High School, Decatur, Georgia, as op
posed to the use of a teaching model designed to make use of six widely
accepted principles of learning, namelyj (l) behavior which represents
achievement or partial achievement of an educational objective should be
reinforced, (2) the introduction of cues which arouse motivation toward
the achievement of an educational objective will increase the effectiveness
with which that objective is achieved, (3) practice in applying a
principle to the solution of problems will, increase the probability of
transfer of training to new problems which require the use of the same
principle for their solution, (4.) since learners differ in their capacity
to make responses to be acquired, learning will be more efficient if it
is planned so that each learner embarks on a program commensurate with
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his capacity to acquire new responses, (5) if a pupil has had training
in imitation, then he is capable of learning by observing demonstrations
of the skill to be acquired, and (6) the learner will learn more effi
ciently if he makes the responses to be learned than if he learns by
observing another make the response, or makes some related response.
The teaching model designed on the above six widely accepted
principles of learning and the teaching procedures proposed by the
authors of the textbook used in the study are presented in the appendixes.
De^cjriEtxcii_iof_t|ie_s^bJects.--»The subjects used in this study were
the forty-four eighth-grade pupils enrolled in Trinity High School,
Decaturj Georgia, during the 1966-1967 school term.
.—The forty-four eighth-
grade pupils were divided into two equal groups, designated throughout
this study as Group "A" and Group nB". The groups were equated on the
basis of age, sex and general intelligence as obtained from the official
school records.
Analysis of_ the.j3g;ta_on_bhe_ eatiated_grou£g.—The data on the
indices of chronological age, sex and Intelligence Quotients of the
forty-four eighth-grade pupils in Groups "A" and "B", respectively, are
presented in Tables 1 and 2,
The chronological ages of the twenty-two pupils in Group "A"
ranged from a low of 13 to a high of 16, with a mean age of 13 years,
6 months. The chronological ages of the pupils in Group "B" ranged from
a low of 13 to a high of 16, with a mean age of 13 years, 6 months.
TABLE 1
INDIVIDUAL CHARACTERISTICS OF THE FORTY-FOUR EIGHTH-GRADE














































Mean Age - 13 yrs.,
Mean I. Q. - 83
Total Boys - 11



































































































































Total Number of Students - 44.
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TABLE 2
RATINGS OF THE INTELLIGENCE QUOTIENTS OF THE FORTY-FOUR EIGHTH-
GRIDE PUPILS IN GROUPS "A" AND "B" IN THE TRINITY
HIGH SCHOOL, DECATUR, GEORGIA, 1966-1967




130+ - Very High
116 - 129 - High
93 - 115 - Average
85 - 92 - Low Average
71 - 84- - Low














Mean I. Q. Score - 83
Mean I. Q. Rating - Low
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The Intelligence Quotients of the pupils in Group "An ranged from
a low of 70 to a high of 112, with a mean I. Q. score of 83. The In
telligence Quotients of the pupils in Group "B" ranged from a low of 69
to a high of 111, with a mean I. Q. score of 83. Further, as shown in
Table 2, Group "A" and Group "B", respectively, had a mean I. Q. score
rating of "low".
The division by sex of the twenty-two eighth-grade pupils in Group
"A" resulted in H boys and 11 girls. The division by sex of the twenty-
two eighth-grade pupils in Group "B" resulted in 12 boys and 10 girls.
Analysis of the Data on the
Pre-testing Program
Introductory statement.—This section of the research report deals
with the pre-testing period of equated groups MA" and "B", which were to
be subjected to two different teaching methods, namelyj (l) a teaching
method designed on six widely accepted principles of learning and (2)
a teaching method proposed by the authors of the textbook used in the
study. The purpose of the pre-test was to determine the mathematical
knowledge and performance of the subjects. The STEP Mathematics Test,
Form 3B, was administered the second week of the month of ^February,
1967, with all the necessary routine of controls being observed. The
results are reported in Tables 3 and 4, with the accompanying analyses.
5ggQ^3ltLl%iLXQg."t.s___of Educational Progress5 Mathematics M(Form_3JB^.—
The data on the performance on the STEP Mathematics Test, Form 3B, as
revealed by the raw scores obtained by the twenty-two pupils in Group
"A" and the twenty-two pupils in Group "B" of Trinity High School,
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Decatur, Georgia, 1966-1967, are presented in Tables 3 and 4» and are
analyzed in the paragraphs below.
Group "A".—For the twenty-two eighth-grade pupils in Group "A",
the scores ranged from a low of 7 to a high of 23, with a mean of 15, a
median of 15, a standard deviation of 4, and a standard error of the
mean of 1. Nine or 41 per cent scored above the mean, 10 or 45 per cent
scored below the mean and 3 or 14 per cent scored vrithin the mean class-
interval. The mean score of 15 indicated a percentile band of 8 - 34,
which was substantially below the norm of expectancy in the area of
mathematics.
Group "B"r—For the twenty-two eighth-grade pupils in Group "B",
the scores ranged from a low of 9 to a high of 30, with a mean of 14,
a median of 13, a standard error of the mean of 1. Seven or 32 per cent
scored above the mean, 12 or 54 per cent scored below the mean and 3 or
14 per cent scored within the mean class -interval. The mean score of
14 indicated a percentile band of 3 - 30, which was markedly below the
norm of expectancy in the area of mathematics.
The "t" ratio or Comparative Data.-—In addition, Table 4, shows
that the comparative measures for the two groups were as follows: the
mean was 15 and 14 for Group "A" and Group "B", respectively, with a
difference of 1 in favor of Group "A"j the median was 15 and 13 for
Group "A" and Group »B», respectively, with a difference of 2 in favor of
Group "A"} the standard deviation was 4 and 5 for Group "A" and Group "B",
respectively, with a difference of 1 in favor of Group MAMj and the
standard error of the mean was 1 for Group "A" and Group "B", respectively,
TABLE 3
DISTRIBUTION OF THE RA¥ SCORES ON THE STEP MATHEMATICS TEST, FORM 3 B,
FOR THE FORTY-FOUR EIGHTH-GRADE PUPILS IN THE TRINITY HIGH































































































































































































SIGNIFICANT DIFFERENCES ON THE STEP (MATHEMATICS, FORM 3 B) BETMEEN
GROUP "A" AND GROUP "B" EIGHTH-GRADE PUPILS IN TRINITY HIGH
SCHOOL, IECATUR, GEORGIA, 1966-1967
INITIAL-TESTING
S. E. S. E.
Groups No. Median Mean Sigma Mean M, - 1L M, - M_ wt"
Group A 22 15 15 4 1
And ~—_——^- , 1 1.414 .714
Group B 22 15 14 5 1
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with no difference in favor of either group. The standard error of the
difference between the two means was 1.4J.4-.
The "t" for these data was .714- which was not significant for it was
less than 2.58 at the one (.01) per cent level of confidence at 42
degrees of freedom. Therefore, the difference on the Mathematics Test,
Form 3 B, of the Sequential Tests of Educational Progress was not
statistically significant for these two groups of pupils on the pre
testing program.
Analysis of the Data on the
Md-Testing Program
Introductory statement.—This section of the research report deals
with the mid-testing period of groups "A" and "B", respectively. The
purpose of the mid-testing was to determine the progress, if any, that
had been made by the two groups. The mid-test was administered the
first week in the month of April, 1967. The results are reported in
Tables 5 and 6, with the accompanying analyses.
It is to be noted here that groups "A" and "Bn were rotated for the
second period of instruction, with Group "A" being taught by textbook
procedures, thereby, becoming Group MB", and Group "B" was taught by
the teaching model designed on six widely accepted principles of learn
ing, becoming Group "A" with the exchange of teaching methods.
Sepuenjbial., Tests., of Educational Progress^ Mathematicjs^(jbrm_3_A)_.—
, 'T.
The data on the performance on the STEP Mathematics Test, Form 3A,
as derived from the raw scores obtained by the twenty-two eight-grade
pupils in Group "A" and the twenty-two eighth-grade pupils in Group "B"
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of Trinity High School, Decatur, Georgia are presented in Tables 5 and 6;
and are analyzed in the paragraphs below.
Group A.—For the twenty-two eighth-grade pupils in Group "A", the
scores ranged from a low of 10 to a high of 21, with a mean of 16, a
median of 16, a standard deviation of 3, and a standard error of the
mean of 1. Ten or 45 per cent scored above the mean and 11 or 50 per
cent scored below the mean, and 1 or 5 per cent scored within the mean
class - interval. The mean score of 16 indicated a percentile band of
12 - 43, which was substantially below the norm of expectancy in the area
of mathematics.
.Group__g.—For the twenty-two eighth-grade pupils in Group HB", the
scores ranged from a low of 7 to a high of 22, with a mean of 15, a
median of 15, a standard deviation of 4, and a standard error of the mean
of 1. Ten or 45 per cent scored above the mean and 10 or 45 per cent
scored below the mean, and 2 or 10 per cent scored within the mean class -
interval. The mean score of 15 indicated a percentile band of 9 - 38,
which was substantially below the norm of expectancy in the area of
mathematics.
The "t" ratio or comparative data.—Table 6 shows the comparative
measures for the two groups were as follows: the mean was 16 and 15 for
Group "A" and Group MB", respectively, with a difference of 1 in favor of
Group "A"j the median was 16 and 15 for Group "A" and Group "B",
respectively, with a difference of 1 in favor of Group "A"j the standard
deviation was 3 and 4 for Group "A" and Group "B", respectively, with a
difference of 1 in favor of Group "A"j and the standard error of the mean
TABLE; 5
DISTRIBUTION OF THE RAM SCORES ON THE STEP MATHEMATICS TEST, FORM 3 A,















































































































































SIGNIFICANT DIFFERENCES ON THE STEP (MATHEMATICS, FORM 3 A) BETSEEN
GROUP "A" AND GROUP »B» EIGHTH-GRADE PUPILS IN TRINITY HIGH
SCHOOL, DECATUR, GEORGIA, 1966-1967
MID-TESTING
S. E. S. E.
Groups No. Median Mean. „ Si^ma M , Mean M-^ - M-, , , Mj, .-, M^, .,,.,,".tM
Group A 22 16 16 3 1
1 1.414 .714
Group B 22 15 15
32
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was 1 for Group "A" and Group MB", respectively, with no difference in
favor of either group. The standard error of the difference between the
two means was 1.4-14-.
The "t" for these data was .714-, which was not significant for it
was less than 2.53 at the one (.01) per cent level of confidence at 4-2
degrees of freedom. Therefore, the difference on the Mathematics Test,
Form 3A, of the Segu^vbi£^_Tests__of _Sdj^cajyLojial_^o^ess was not
statistically significant for these two groups of pupils on the mid -
testing program.
Analysis of the Data on the
Final - Testing Program
section of the research report deals
with the final - testing period. The purpose of the final - test was
to determine to what extent the method of experimentation had been
effective in the mathematical achievement of either the control or
experimental group or both. The STEP Mathematics Test, Form 3B, was
administered the third week in the month of May, 1967. Quantitative
data are presented in Tables 7 and 8, with the accompanying analyses.
Further, a comparison of the test performance at the time of the
initial - testing and the final - testing is presented in Table 9,
with the accompanying interpretation.
The data on the STEP Mathematics Test, Form 3B as revealed by the raw
scores obtained by the twenty-two eighth-grade pupils in Group "A" and
the twenty-two pupils in Group nB" of Trinity High School, Decatur,
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Georgia, 1966-67, are presented in Tables 7 and 8, and are analyzed
in the separate paragraphs below,
.—For the twenty-two eighth-grade pupils in Group "A81,
the scores ranged from a low of 7 to a high of 25, with a mean of 15,
a median of 16, a standard deviation of 4, and a standard error of the
mean of 1. Thirteen or 59 per cent scored above the mean, and 9 or
4-1 per cent scored below the mean and none or no per cent scored
within the mean class - interval. The mean score of 15 indicated a
percentile band of 3 - 34, which was substantially below the norm of
expectancy in the area of mathematics.
.—For the twenty-two eighth-grade pupils in Group !IB",
the scores ranged from a low of 8 to a high of 32, with a mean of 15, a
median of 14-, a standard deviation of 2, a standard error of the mean
of 0. Ten or 4-5 per cent scored above the mean, and 11 or 50 per cent
scored below the mean, and 1 or 5 per cent scored within the mean
class - interval. The mean score of 15 indicated a percentile band of
8 - 34, which was substantially below the norm of expectancy in the area
of mathematics.
The_"t" ratio or comparative data.—Table 8 shoxjs the comparative
measures for the two groups were as follows: the mean was 15 for Group
"A" and Group "B", respectively, with no difference in favor of either
groupj the median was 16 and 14 for Group "A" and Group "B", respectively,
with a difference of 2 in favor of Group !lA"j the standard deviation was
4 and 2 for Group "A" and Group "B", respectively, with a difference of
TABLE 7
DISTRIBUTION OF THE RAM SCORES ON THE STEP MATHEMATICS TEST, FORM 3 A,

























































































































































































































SIGNIFICANT DIFFERENCES ON THE STEP (MATHEMATICS, FORM 3 B) BETWEEN
GROUP "i« AND GROUP MB« EIGHTH-GRADE PUPILS IN TRINITY HIGH
SCHOOL, DECATUR, GEORGIA, 1966-1967
FINAL-TESTING
S. E. S. E.
Groups No. Median Mean Sigma Mean Mj_ - ^ Ml ~ ^2
Group A 22 16 15 4 1
And «___™_-TO™__-^^-___^-™^-™_«. 0 1.00 0.00
Group B 22 14 15 2 0
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2 in favor of Group MBH; and the standard error of the mean was 1 and 0
for Group "A" and Group "B", respectively, with a difference of 1 in
favor of Group "B". The standard error of the two means was 1.00.
The "t" for these data was 0.00 which was not significant for it
was less than 2.58 at the one per cent level of confidence at 42 degrees
of freedom. Therefore, the difference on the Mathematics Test, Form 3B,
of the Sejaj^njiiaJLTj^s^^ was not statistically-
significant for these two groups of pupils on the final-testing program.
j^mgariuSon^oXJmtiai^ — The
data on the comparison of the mathematical performance on the initial
and final-test of the STEP Mathematics Test for Groups "A" and MBM,
respectively, are presented in Table 9. The mean for Group "An on the
initial period was 15 and the mean on the final-test period was 15| the
standard error of the mean was 1 on the initial and final-test periods,
respectively; the difference between the mean on the initial and final-
test periods was oj the standard error of the difference between the
mean of the initial and final-test periods was 1.414, with a "t" of
.714 i^hich was not significant.
<^m£arjJojn_o£j^^l^MJ^ —The
mean for Group "B" was 14 on the initial test period, whereas, it was
15 on the final-test periodj the standard error of the mean was 1 on
the initial test period, whereas, it was 0 on the final-test period;
the difference between the mean on the initial test-period and the final-
test period was 1; the standard error of the difference between the mean
of the initial and final-test periods 1, with a wt" of 1.00 which was
not significant.
TABLE 9
SIGNIFICANT DIFFERENCES ON THE STEP MATHEMATICS TEST BETWEEN PRE
TESTING AND FINAL-TESTING OF GROUP "A" AND GROUP "B"
EIGHTH-GRADE PUPILS IN TRINITY HIGH SCHOOL, DECATUR,
GEORGIA, 1966-1967
S, E,





Pre-test 22 15 15
Final-Test 22 16 15
Group Pre-test 22 13 H





section of the research report
deals with the interpretation and summarization of the findings of this
study and are reported under the following captions:
1. Interpretative Summary on the Indices of Age, Sex and I.Q.
of the Subjects
2. Interpretative Summary on the Sequential Tests .ofJEduga-
tional Projrressj Mathematics (Form3B) - Pre-Test
3. Interpretative Summary on the Sepjiential Tests of jjjduga-
fional Progress, Mathematics (Form 3A) - Mid-Test
4-. Interpretative Summary on the Sequential JTests__of _Educa-
tiojnal^Progress, Mathematics (Form 3BJ"-"Fin^l-Test"~ "
5. Interpretative Summary on the Comparison of the Initial
and Final Test Periods
Interpretative ^summary on the indices_.of_aggjySL-LJSi.
of_thje__subjects.--The data on the age, sex and I. Q. of the subjects as
shoim in Tables 1 and 2 may be summarized and interpreted as follows:
1. The mean age of 13 years, 6 months for Group "A" and
Group "B", respectively, indicated that the pupils in each
group had been closely equated on the basis of age and
had proper chronological grade placement.
2. The mean I. Q. score of S3 for Group "A" and Group »BM,
respectively, indicated that both groups had equal
potential for benefiting from formal and informal school
experiences. Therefore, any differences in achievement to
be later observed because of the experimental situation
may be attributable to the absence or presence of the type
of teaching method.
JnterjreejtajUYj3_sj^^ _
Pre^Test.—The data on the STEP Mathematics Test, Form 3B, as presented
in Tables U and 5, pages 28 and 31, respectively, may be summarized and
interpreted as follows:
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1. There was no significant difference between Group nAw and
Group "B" in the initial-test results of the STEP Mathematics
Test, Form 3B. The "t" of .714- for these two groups was
not significant for it was less than 2.58 at the one (.01)
per cent level of confidence and at 42 degrees of freedom.
Therefore, there was no significant difference in mathematical
performance for the two groups.
2. The mean of 15 and 14 for Group "A" and "B", respectively,
and a percentile band of 8 - 34, and 3-30, respectively,
indicated that the two groups were below the norm of expec
tancy on the STEP Mathematics Test, Form 3B.
3. The lack of significant difference in mathematical performance
between Group "A" and Group "B", respectively, indicated that
the two groups had the same levels of aspiration, had had
mathematics teachers who were equally effective, and had
. studied the same content. Further, since the groups had been
equated on the basis of age, sex and intelligence, these
variables probably had no effect on the level of achieve
ment.
Intergretatiye summary^ on..STEP_Mathematics Test (Form 3A) - Mid-
Test.--The data on the STEP Mathematics Test, Form 3A, as shown in Tables
5 and 6, pages 31 and 32, respectively, may be summarized and interpreted
as follows:
1. There was no significant difference in mid-test results of
the STEP Mathematics Test, Form 3A. The »t» of .714 for these
two groups was not significant for it was less than 2.58 at
the one (.01) per cent level of confidence and at 42 degrees
of freedom. Therefore, there was no significant difference
in mathematical performance for the two groups.
2. The mean of 16 and 15 for Groups "A" and "B", respectively,
and a percentile band of 12-43, and 9 - 38, respectively,
indicated that the two groups were below the norm of expec
tancy on the STEP Mathematics Test, Form 3A.
3. The lack of significant difference in mathematical performance
between Group "A" and Group "B", respectively, indicated that
neither of the two teaching methods was more effective than
the other, or that the two methods of instruction were equally
effective.
Test.—The data on the STEP Mathematics Test, Form 3B, as shown in
Tables 7 and 8, pages 35 and 36, respectively, may be summarized and
interpreted as follows:
1. There was no significant difference between Group "A" and
Group "B" in the final-test results of the STEP Mathematics
Test, Form 3B. The «t» of .00 for these two groups was not
significant as it was less than 2.58 at the one (.01) per
cent level of confidence and at /+2 degrees of freedom. There
fore, there was no significant difference in mathematical
performance for the two groups.
2. The mean of 15 for Group "A" and Group "B", respectively,
and a percentile band of 8 - 34- for Group "A" and Group "B",
respectively, indicated that the two groups were below the
norm of expectancy on the STEP Mathematics Test, Form 3B.
3. The lack of significant difference in mathematical performance
between Group "A" and Group "B", respectively, indicated that
neither of the two teaching methods was more effective than
the other or that the two methods of instruction were
equally effective.
Intejt£rj|tajiive_sj^^
test periods.—The data on the comparison of the initial and final-test
periods as shown in Table 9, page 38, may be summarized and interpreted
as follows:
1. There was no significant difference between the performance
of Group "A" on the initial and final-fest results of the
STEP Mathematics Test, Form 3B. The «tM of .714. for these
data was not significant for it was less than 2.58 at the
one (.01) per cent level of confidence and at U2 degrees of
freedom.
2. The lack of significant difference in the mathematical
performance of Group "A" between the initial and final-
test results, indicated that neither of the two teaching
methods xjas more effective than the other, or that both
methods of instruction were equally effective for Group "A".
3. There was no significant difference between the performance
of Group "B" on the initial and final-test results of the
STEP Mathematics Test, Form 3B. The »t» of 1.00 for these
data was not significant for it was less than 2.58 at the
one (.01) per cent level of confidence and at 42 degrees
of freedom.
4.. The lack of significant difference in the mathematical per
formance of Group MB" between the initial and final-test
results, indicated that neither of the two teaching methods
was more effective than the other, or that both methods




The purpose of this ©hapter is to present the findings, conclu
sions, implications, and recommendations derived from the administration
of the Sequential Tests of Educational Progress (Mathematics) to the
forty-four eighth-grade pupils in Trinity High School, Deeatur, Georgia,
1967, in an effort to determine the effectiveness of the use of a
teaching model designed on six widely accepted principles of learning
as opposed to the use of a teaching model proposed by the authors of a
textbook for teaching modern mathematics to eighth-grade pupils.
Statement of the problem.—This was an experimental study to
determine the effectiveness of following textbook procedures in teaching
modern mathematics to eighth-grade pupils at Trinity High School, Deeatur,
Georgia, as opposed to the use of a teaching method designed to make
use of six widely accepted principles of learning, namely: (l) behavior
which represents achievement, or partial achievement of an educational
objective should be reinforced, (2) the introduction of cues which
arouse motivation toward the achievement of an educational objective
wiU increase the effectiveness with which that objective is achieved,
(3) practice in applying a principle to the solution of problems will
increase the probability of transfer of training to new problems which
A3
require the use of the same principle for their solution, (4.) since
learners differ in their capacity to make the responses to be acquired,
learning will be more efficient if it is planned so that each learner
embarks on a program commensurate with his capacity to acquire new
responses, (5) if a pupil has had training in imitation, then he is
capable of learning by observing demonstrations of the skill to be
acquired, and (6) the learner will learn more efficiently if he makes the
responses to be learned than if he learns by observing another make the
1
response or some related response.
Purpose of the study.—The major purpose of this study was to
conduct an experiment designed to test the effectiveness of a teaching
method based on selected principles of modern learning theory as con
trasted with a method proposed by authors of a textbook for teaching
modern mathematics. The more specific purposes of this study were to:
1. Define or specify the classes of variables (dependent, inter
vening, and independent) which have to be represented in a
learning model as the basis for design of a teaching method.
Ultimately, a teaching model was to be developed which
followed the general formula:
T = f(Rg , R^
2. Design a teaching method based on the principles of learning
specified in the problem.
3. Conduct an experiment to ascertain whether learning mathematics
was more efficient when it was taught to two eighth-grade
groups of children who had been equated as far as age, sex
■^-American Educational Research Association, Handbook of Research on
> ed« N« L« GaSe (Chicago; Rand McNally and Company, 1963),""~*"""~""~
Pp. 4-94.-499.
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and general intelligence was concerned, by using a teaching
method designed on the above principles of learning.
4« Eliminate, as much as possible, the learning of mathematics
by imitation (by means other than doing) by marked emphasis
on the learner's own attempt to make the responses to be
learned, and stress the importance of the learner's making
the full and complete response.
5. Eliminate, as much as possible, the learner's making substi
tute responses, especially those of a verbal nature.
6. Stress real problem situations.
7. Report tho findings, conclusions, implications and
recommendations.
Locale and research design of the study.—-The significant aspects
of the locale and research design of this study are indicated belox/:
1. Locale and Period of Study: This study was conducted at
Trinity High School, Decatur, Georgia, during the months of
February, March, April and May, 1967.
2. Research Method: The Experimental Method of Research
(Rotation-Group Design), employing tests, statistical
analysis and official school records, was used to collect
the data required for this study.
3. Subjects: The subjects were the forty-four eighth-grade
pupils enrolled in Trinity High School, Decatur, Georgia,
1966-67.
4. Materials: The basic data-gathering instruments were:
l) Sequential Tests of Educational Progress. Mathematics
(Forms 3A and 3B), and the official school records.
5. Criterion of Reliability: The criterion of reliability
for the statistics of comparison was Fisher's "t" of 2.58
at the one per cent (.01) level of confidence at 4.2 degrees
of freedom.
Procedural steps.—The data necessary to the development of this
study were gathered, analyzed, interpreted, and presented through the
following stepss
1. Permission to conduct this study was secured from the proper
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authorities.
2. The related literature pertinent to this study was reviewed
and summarized for the thesis copy.
3. A teaching model was designed on the six principles of
learning specified in the problem.
4. The forty-four eighth-grade pupils were divided into two
equal groups on the basis of age, sex and general intelligence
as obtained from the official school records.
5. The Sequential Tests of Educational ProgressT Mathematics
(Form 3B) was administered to the two equated groups of eighth-
grade pupils, designated throughout the study as Group MA"
and Group "B".
6. Group "A" was taught by the teaching method designed on six
widely accepted principles of learning and Group "B" was
taught by the model proposed by the. author of the textbook
used in the study for a period of six weeks.
7. At the end of the first instructional period, the Sequential
Tests of Educational Progress, Mathematics (Form 3A) was
administered to Group "A" and Group "B" pupils.
8. Group "A" and Group "B" were rotated so that Group "A" was
taught by the model proposed by the authors of the text
used in the study, and Group "BM was taught by the model
designed on six widely accepted principles of learning.
9. At the end of the second instructional period, the
Sequential Tests? ofEducational^jProgjresSf Mathematics (Form
3B) was adiainistered to Group "A" and Group MB" pupils.
10. The data were interpreted, analyzed, and assembled into
appropriate tables in keeping with the nature and purpose
of the study.
11. The findings, conclusions, implications and recommendations
were formulated and incorporated in the thesis copy.
Summary .of...rglated.literature«--The summarization and interpretation
of the related literature pertinent to this research yevealed that:
1. Education is concerned with changing the behavior of
students, and that behavior can be Controlled.
2. Teaching methods have not become established because
they fitted a psychological model of the learning process.
A7
3. The major concept of learning is that learning is the
continuous change or modification of behavior brought
about by physical or mental activity and is necessary
to enable the individual to adjust to changing life
situations.
4-. Although concept formation is probably the most
important and characteristically human phase of learning,
it is often the most neglected, especially among high
school and college students.
5. Much, if not most, of the disagreement among workers
in psychology is with respect to theory and inter
pretation rather than with respect to the facts of
behavior.
6. Where the principles of learning are not understood
so that conditions can be correctly arranged, no
learning takes place.
7. Some learning does occur as a result of imitation.
8. Many psychologists emphasize that the learner learns
more efficiently if he makes the responses to be
learned rather than if he learns by observing another
make the response or some related response. The discovery
method of teaching is based largely upon this principle
of learning.
9. Students who learn more in certain school mathematics
programs do so not because of the method of presentation
but because they have at their disposal a systematic
body of organizing explanatory and integrative
principles which are not part of the conventional
secondary-school mathematics. These principles
illuminate the subject for them and make it more mean
ingful.
10. Teaching methods should be retained, at least in part,
if they have utility in making predictions and dis
carded if they lack utility.
11. Different teaching methods emphasize different principles
of learning,
12. There is a need for a teaching design which makes as
much use as possible of a wide range of learning principles.
Summary of Basic Findings
The summary of the basic findings of this research dealing with the
significant differences, if any, for measures of achievement in mathe
matics, and the indices of age, sex and I. Q. of the forty-four eighth-
grade pupils enrolled in Trinity High School, Decatur, Georgia, 1966-
1967 are presented below under the appropriate data-captions.
Characteristics of Equated Groups "A" and "B"
Tables 1 and 2
With reference to the indices of age, sex, and I. Q. of the pupils
used in this study, Group MA" had 12 boys and 10 girls, a mean age of
13 years, 6 months, and a mean I. Q. score of 83. Group nB" had 11 boys
and 11 girls, a mean age of 13 years, 6 months and a mean I. Q. score of
83. The two groups showed no difference in mean age, mean I. Q. score,
and number of pupils in each group. The two groups had an I. Q. score
rating of "low".
Results on the Sequential Tests of Educational Progress,
kathematics (Form 3B) - Pre-test
Tables 3 and 4
With reference to the performance, in mathematics, of the pupils
used in the study, on STEP I4athematics Test, 3B, the mean score for
Group nAw was 15, the sigma score was 4, the standard error of the mean
was 1, and the percentile band was 8 - 34-. For Group "B", the mean
score was 14, the sigma score was 5, the standard error of the mean was 1,
and the percentile band was 3 - 30. The two groups showed a difference in
the mean of 1, with a standard error of difference between the two means
of I.414, and a difference in percentile band of 5 - 4. The "t" of .714
was not significant.
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Results on the Sequential Test? of Educational Progress.
Mathematics (Form 3A)—Mid-Test
Tables 5 and 6
With reference to the performance, in Mathematics, of the pupils
used in study, "on STEP Mathematics Test, 3A, the mean score for Group
"AH was 16, the sigma score was 3, the standard error of the mean was 1,
and the percentile band was 12 - 43. For Group MB", the mean score was
15, the si^ma score was 4, the standard error of the mean was 1, and the
percentile band was 9 - 38. The two groups showed a difference in the
mean of 1, with a standard error of the difference between the two means
of 1.414, and a difference in percentile band of 3 - 5. The «t" of
.714 was not significant.
Results on the Sequential Tests of Educational Progress.
Mathematics (Form 3B)—Final-Test
Tables 7 and 8
With reference to the performance, in Mathematics, of the pupils used
in this study, on STEP Mathematics Test, 3B, the mean score for Group
"A" was 15, the sigma score was 4, the standard error of the mean was 1,
and the percentile band was 8 - 34. For Group "B", the mean score was
15, the sigma score was 2, the standard error of the mean was 0, and the
percentile band was 8 - 34. The two groups showed a difference in the
mean of 0, with a standard error of the difference between the two
means of 1.00, and no difference in percentile band. The Mt" of .00
was not significant.
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Significant Differences on Test Variables Between
Initial and Sinai - Testing Periods
Table 9
With reference to the performance of Group "A" on the pre-test
and final-test, on STEP Mathematics Tests, 3B and 3A, the mean was 15
for the pre-test and final-test, respectively; the difference between the
two means was 0, the standard error of the difference between the two
means was 1.4H. The "t" of .714. was not significant.
For Group "B", the mean was 14 and 15 for the pre-test and final-
test, respectively; the difference between the two means was 1, the
standard error of the difference between the two means was 1. The ttt"
of 1.00 was not significant.
Conclusions.—The analysis and interpretation of the findings
would appear to warrant these conclusions!
1. There was no significant difference in the mathematical
performance of Group "A" and Group "BM at the pre-testing
period. Both groups were experiencing the same level
of achievement, as well as the same level of mental growth
and development.
2. There was no significant difference in the mathematical
performance of Group "A" and Group MB" at the mid-testing
period. The teaching model designed on six widely accepted
principles of learning, and the model proposed by the authors
of the text used in the study, were equally effective.
3. There was no significant difference in mathematical per
formance of Group "A" and Group WB" at the final-testing
period. The teaching model designed on six widely accepted
principles of learning, and the model proposed by the authors
of the text used in the study, were equally effective.
Implications.—The implications derived from the findings and
conclusions of this research are as follows:
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1. The two teaching methods, the model designed on six widely-
accepted principles of learning, and the model proposed by
the authors of the texts used in the study, are equally
effective for pupils of "low11 intelligence.
2. Factors, other than teaching methods, must by themselves, or
along with teaching methods, affect performance in mathematics
for pupils of "low" intelligence.
Recommendations.—The conclusions and implications of this research
would appear to warrant the following recommendations:
1. That more experimental studies with teaching methods be
used on pupils of low intelligence index and cultural
disadvantaged status.
2. That further research on the effectiveness of the two
teaching methods, the model designed on six widely accepted
principles of learning, and the model proposed by the authors
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1. Establish the standard operating procedure.
a) Inform pupils precisely what will be expected of them.
b) Inform pupils on what they can expect from the teacher.
c) Give an overview of the work with enthusiastic dis
cussion of the importance of the subject.
Principle II (Motivation) — Linguistic teacher behavior.
2. Challenge self-esteem of pupils, i.e., stating faith in pupils'
ability to learn.
Principle II (Motivation) — Linquistic teacher behavior based
on readiness an independent variable.
3. Establish a frame of reference (lead from familiar to ne\j).
Principle II (Motivation)
4-. Present instances of the item of knowledge to be taught so that
pupils may form hypotheses.
a) Present items skillfully and enthusiastically.
b) Present items in logical sequence.
c) Clarify the goals for the day.
Principle VI (The learner makes the response)
Expressive and linquistic teacher-pupil behavior
Development of mediating responses, an independent variable.
Principle II (Motivation).
5. Have pupils infer from the instances of the items of knowledge
to be taught.
a) Have pupils answer orally, when necessary, questions
56
57
designed to test correctness of their hypotheses.
b) Present large numbers of problems of varying degrees of
difficulty, involving item of knowledge being taught.
c) Let pupils select problems they can master from class
text and outside materials.
d) Rely on pupils imitating where incorrect hypotehese
persist and understanding fails to take place.
Principle VI (The learner makes the response)
Principle III (Practice in applying a principle)
Principle IV (Learner works according to his capacity)
Principle V (Some learning can occur by imitation)
Linquistic pupil behavior
Performative teacher behavior
6. Evaluate pupils' responses by grading papers.
a) Use praise for desired responses, blame for undesired
responses, and teacher-approval which will elicit pupil-
approval.
b) Display pupils1 work.




7. Present evidence - perhaps more instances serving either to
approve or disprove the various hypotehese the pupils formulate,
8. Have pupils at a later time restate the item of knowledge
taught.
Hendrix's "Unverbalized Awareness Method"
Response Variable
9. Summarize major points of the lesson.
10. Test for transfer of training when the occasion arises.
THE TEACHING MODEL PROPOSED
by McSwain. Brown Gundlach




"Tell - And - Do"
1. State the item of knowledge to be taught.
2. Clarify, if necessary, the meaning of sentences used to express
the knowledge.
3. Justify the item, i.e., establish the truth of the item, if it
has a truth value (diagrams, demonstrations, etc.), or argue
that the item is a means to some acceptable end, if it is a
prescription.
A. Clinch the understanding (have pupils work problems through
written exercises based on knowledge taught or have them
react orally to questions based on the knowledge taught).
5. Make a transition to the next item to be taught.
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General Directions
This is a test of some of the understandings, skills, and abilities you have
been developing ever since you first entered school. You should take the
test in the same way that you would work on any new and interesting as
signment. Here are a few suggestions which will help you to earn your
best score:
1. Make sure you understand the test directions before you begin work
ing. You may ask questions about any part of the directions you do
not understand.
2. You will make your best score by answering every question because
your score is the number of correct answers you mark. Therefore,
you should work carefully but not spend too much time on any one
question. If a question seems to be too difficult, make the most care
ful guess you can, rather than waste time puzzling over it.
3. If you finish before time is called, go back and spend more time on
those questions about which you were most doubtful.
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DIRECTIONS FOR PART ONE
Each of the questions or incomplete statements
in this test is followed by four suggested answers.
You are to decide which one of these answers
you should choose.
You must mark all ofyour answers on the sepa
rate answer sheet you have been given; this test
booklet should not be marked in any way. You
must mark your answer sheet by blackening the
space having the same letter as the answer you
have chosen. For example:





Since a dog is an animal, you should choose the
answer lettered B. On your answer sheet, you
would first find the row of spaces numbered the
same as the question—in the example above, it
isO. Then you would blacken the space in
this row which has the same letter as the an
swer you have chosen. See how the example
has been marked on your answer sheet.
Make your answer marks heavy and black.
Mark only one answer for each question. If
you change your mind about an answer, be
sure to erase the first mark completely.
Do not turn this page until you are told to do so.
Paj
PART ONE
Bob became curious about some of the sym
bols used in his older brother's plane geometry
book.
1 Bob read that the symbol s means that
two figures have the same size and shape.
In which of the following is the symbol S£
used correctly?
B
2 Bob also read that the symbol — means
that two figures have the same shape. In




Bob invented a new symbol, ^. He de
fined his symbol as meaning that two fig
ures have the same shape, but that each
side of the first figure is twice as long as
the corresponding side of the second. In












Bob found that symbols were used in
ferent ways: to express a relationship
tell you to perform an operation, am
label a quantity. Which one of the
lowing symbols tells you to perforn
operation?
E -=- as in 9 -s- 3
F — as in —6° F
G c as in 30<i:
H ° as in 70° F
He discovered that > means "is gre
than," < means "is less than," anc
means "equals." If MN > PQ, and
= TV, then
A MN + RS < PQ + TV
B MN + RS > PQ, + TV
C MN + RS = PQ. + TV
D MN + RS < or = PQ + TV
Go on 1@ the next
seventh-grade class is studying health.
The class learned that \ pint of milk sup
plies 12% of the protein needed by a per
son each day. About how many quarts of
milk would supply all the protein needs





Some people suggest that the following
formula be used to determine the number
of hours of sleep needed during every 24-
hour period by a person between the ages
of 3 and 18:
H = 14 - A
3
where H is the number of hours of sleep
needed and A is the age of the person in
years. According to this formula, for each
year older a person gets, he needs
A h hour less sleep
B 1 hour less sleep
C h hour more sleep
D 1 hour more sleep
The teacher gave the class the formula
w = 5.5(h - 60) + 110 for finding the
average weight w in pounds for a given
height h in inches whenever h is more
than 60. According to this formula, an
increase of one inch in height corresponds
to what change in weight?
E An increase of5 pounds
F An increase of 5.5 pounds
G An increase of 55 pounds
H An increase of 59 pounds
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10 One boy in the class made a circle graph
to show his daily schedule:
I. Sleep 9 hours
II. Recreation 3 hours
III. School 7 hours
IV. Miscellaneous 5 hours
In which one of these graphs are the areas cor
rectly labeled?
Go on to the next page.
When John applied for a permit to learn to
drive, he was given a safety manual. The man
ual contained the following graph showing the
Page
number of feet it takes to stop a car travelh









HOW MANY FEET BEFORE YOU CAN STOP?
Reaction-time distance
I I Braking distance
100 200 300 400 500
Stopping Distance in Feet
The distance traveled during the reaction
time
A is the same at all speeds
B increases as the speed increases
C decreases as the speed increases
D increases as the speed decreases
Which of these is the best guess of the top
safe speed for stopping within a maximum
distance of 200 feet?
E 40 miles per hour
F 50 miles per hour
G 160 miles per hour
H 170 miles per hour
John's father rounded a curve at 30 miles
per hour and saw a truck stalled in the
road. In how many feet could he stop his
car?
A 40 B 60 C 70 D 80
At 40 miles per hour, which of the fol
lowing best compares the braking distance
Q with the reaction-time distance R ?
E Q equals R.
F Q equals 2 times R.
G Q, equals 3 times R.
H Q equals 4 times R.
15 For a speed of 90 miles per hour, the
action-time distance is about
A 60 feet B 80 feet
C 100 feet D 120 feet
Mildred and her mother were preparing a t
key for roasting.
16 Their turkey weighed 14 pounds. A turl
this size should be roasted for 20 minu
per pound. Which of the following is
best time to start roasting this turkey in





17 The cookbook recommends that £ t
spoon of salt be used for each pounc
turkey. To find how much salt is nee<
for the 14-pound turkey, Mildred sho
A divide 14 by g
B multiply 14 by ^
C multiply 14x8
D divide 8 by 14
Go en to the next p
An average serving of turkey is f of a
pound including meat and bones. How
many people can be served with the 14-
pound turkey?
E Fewer than 10 people
F Between 10 and 15 people
G Between 15 and 20 people
H More than 20 people
If they planned to serve dinner for 8
people, how much of their 14-pound tur
key would be left over? Assume an aver
age serving of J lb.




ott Smith helps his father care for their
and garden.
The Smiths' lawn is 30 feet wide and 50
feet long. The lawn mower cuts a strip
18" wide. What is the minimum number
of trips from one end of the lawn to the
other that must be taken to mow the
lawn?
E 12 F 20 G 34 H 40
Elliot can cut the lawn alone in two hours.
His father takes only one hour. How long
would it take them if they worked to
gether?
IA Less than 1 hour
B 1 hour
C Between 1 and 2 hours
D 2 hours or more
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22 Last year, Elliot's father planted 6 to
mato plants in the garden. The average
yield per plant was 40 tomatoes. This
year he plans to grow 12 plants. With 12
plants, his average yield per plant is likely
to
E double
F increase by 6 tomatoes
G increase by 12 tomatoes
H remain the same
23 A gardeners' manual recommends that
trees be given 3 pounds of plant food for
each inch of trunk diameter. About how
many pounds of plant food should Elliot's
father use to feed a tree with a circumference
of 22 inches? (c — ird)
A 7 B21 C25 D65
24 In the diagram, the shaded area repre
sents a walk around one of Mr. Smith's
flower beds.
25
The area of this walk is about how many
square feet? (A = wr2)
E 12 F50 G 176 H 255
About how many tulips can Elliot's mother
plant around the edge of another circular
flower bed, 14 feet in diameter, if they are
to be spaced 2 feet apart? (C = wd)
A 7 B 22 C 28 D 44
Stop. If you finish before time is ceiled,
check your work on this part. Do nor go
on to Part Two until you ere told to do so.
DIRECTIONS FOR PART TWO
Two contains the same kind of material as Part One. Mark your answers in the same way.
Do not turn this page until you are told to do so.
Pad
PART TWO
Grace plans to make French salad dressing
using the following ingredients:
£ cup vinegar ^ teaspoon dry mustard
$ cup salad oil i teaspoon garlic salt
^ teaspoon salt 1 teaspoon paprika
1 teaspoon sugar £ teaspoon black pepper
1 Grace wants to make 16 servings ofsalad.
She will use 2 tablespoonfuls of dressing for
each serving of salad. How many cups of
dressing should she make?





2 Grace did not have a measuring spoon for
5 teaspoon. Which of the following could
she do to measure a teaspoon of black
pepper?
E Fill a \ -teaspoon measure twice.
F Fill a \ -teaspoon measure half-full.
G Fill a £ -teaspoon measure twice.
H Fill a £ -teaspoon measure half-full.
3 Everything in Grace's recipe except the
vinegar and salad oil is a dry ingredient.
What is the total number of teaspoons of
dry ingredients?
A Less than 3
i Between 3 and 4
C More than 4
D It cannot be determined.
4 How many times as much salad oil as





Harriet went shopping with her mother.
5 Harriet's mother parked the car in a
where rates were 50 cents for the first h
and 10 cents for each additional hou:
fractional part ofan hour. If they ente
the lot at 1:30 p.m. and left at 4 p.
what was the cost of parking?
A $0.60 B $0.65
C $0.70 D $0.75
6 Harriet wanted 6 pairs of socks. Ston
sold them at 2 pairs for $1.25; the sa
brand sold in Store Y at 3 pairs for $1.
To be economical, what should Har
do?
E Buy the socks at Store X
F Buy the socks at Store Y
G Buy the socks at either store; it ma
no difference
H It cannot be determined from the l
given.
7 At Store W they bought a scarf for $l|
a blouse for $2.50, and a pair of pajarl
for $2.25. If the store gave a 20% discol
on the total purchase price, how m






8 On the way home, they bought ice
to store in their home freezer. How ml
cents could be saved by buying a half I
Ion package for 90 cents instead of |
same quantity in pint packages at 25 i
each?
E 10 F 20 G 40 H 65
9 They also stopped to buy gasoline,
price p of the gasoline is given by I
formula p = 0.27n. Which of the f
lowing is true of this formula?
A As n increases, p decreases.
B As n increases, p increases.
C As n decreases, p increases.
D None of the above is true.
Go on to the next i
rage /
rry found this graph in his newspaper. It



























On how many days did the temperature
reach 90° or higher?
El F 2 . G 3 H 10






Harry recalled that the lowest tempera
ture last winter was 15° below zero. How
much warmer than this was the highest





13 "Temperature range" is the difference be
tween the daily high and the daily low.






Go en to the next page.
Dick joined his school's track team. He was
particularly interested in running the mile and
in broadjumping.
14 Dick learned that Roger Bannister was
the first to run the mile in less than 4 min
utes. One mile in 4 minutes is the same





15 In Europe, the common unit of distance
is a meter (about 1T2 yards). Which is
larger, 96 meters or 100 yards?
A 96 meters
B 100 yards
C Both distances are the same.
D This cannot be determined from infor
mation given.
16 One day Dick jumped 13 feet 5 inches
and Jim jumped 12 feet 8i inches. How
much farther did Dick jump than Jim?
E 6 \ inches
F 1 foot 6 \ inches
G 8 i inches
H 9 i inches
17 The broad-jumping pit is in the shaded
part of the rectangular infield ABCD




Which of the following tells what part of
rectangle ABCD is shaded?
A § X 1
1 X aB A f
cixi
DiXi
One morning when Dick went ov
practice, he noticed that the track
wet. He concluded that it had been i
ing. Which of the following is the
comment on Dick's conclusion?
I Dick is right because the ground is
F Dick did not see the rain, so he if
right.
© Whenever it rains, it is wet. It is
so it has been raining.
H More information is needed befor
can tell whether or not it has
raining.
G© on to the next
1955, some scientists announced that they
jght an artificial satellite could be launched
i an orbit about the earth. A plastic balloon
ild be used to lift the satellite 15 miles, after
ch the satellite would rise in 3 stages.
The scientists said that the best angle of
launching would be 45°. Which of the
following diagrams is most like an angle
of 45°?
B
The weight of the rocket in Stage I was
given as 13,500 pounds and in Stage II
as 1,300 pounds. Which of the following
is the best estimate of the ratio of the
weight in Stage I to the weight in Stage II ?
E lOtol
F 13 to 1
G 122 to 1
H 150 to 1
The radius of the plastic launching bal
loon was given as 90 feet. Which of the
following is the best estimate of the vol





If a smaller balloon with a radius of45 feet
were to be used, the volume of this smaller
balloon would be what part of the volume






23 The speed of the proposed satellite P in
its orbit 250 miles above the earth will be
18,400 miles per hour. Imagine another
satellite X traveling at the same rate in
an orbit 200 miles above the earth.
Which of the following statements is true?
A Both satellites will go around the earth
in the same length of time.
B Satellite P will complete its circuit in
less time.
C Satellite X will complete its circuit in
less time.
D There is no way to determine which




Scientists calculate that in the immediate
region of the earth a speed of 25,000 miles
an hour will allow an object to "escape"
and fly into free space. Which of the fol
lowing will change 25,000 miles per hour
to miles per second?
E 25,000 X 60 X 60





The satellite will be about the size of a
basketball. A basketball is 30 inches in
circumference. Which of the following is the
best estimate of the diameter of the satellite





If you finish before time is coiled, you
may check your work on Part Tw®. Do
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General Directions
This is a test ofsome of the understandings, skills, and abilities you have
been developing ever since you first entered school. You should take the
test in the same way that you would work on any new and interesting as
signment. Here are a few suggestions which will help you to earn your
best score:
1. Make sure you understand the test directions before you begin work
ing. You may ask questions about any part of the directions you do
not understand.
2. You will make your best score by answering every question because
your score is the number of correct answers you mark. Therefore,
you should work carefully but not spend too much time on any one
question. If a question seems to be too difficult, make the most care
ful guess you can, rather than waste time puzzling over it.
3. If you finish before time is called, go back and spend more time on
those questions about which you were most doubtful.
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DIRECTIONS FOR PART ONE
Each ofthe questions or incomplete statements
in this test is followed by four suggested answers.
You are to decide which one of these answers
you should choose.
You must mark all of your answers on the sepa
rate answer sheet you have been given; this test
booklet should not be marked in any way. You
must mark your answer sheet by blackening the
space having the same letter as the answer you
have chosen. For example:





Since a dog is an animal, you should choose the
answer lettered B. On your answer sheet, you
would first find the row of spaces numbered the
same as the question—in the example above, it
is 0. Then you would blacken the space in
this row which has the same letter as the an
swer you have chosen. See how the example
has been marked on your answer sheet.
Make your answer marks heavy and black.
Mark only one answer for each question. If
you change your mind about an answer, be
sure to erase the first mark completely.
Do not turn this page until you are told to do so.
PART ONE
Ann and Linda decided to bake cakes and
brownies for sale. Their brownie recipe called
for the following ingredients:
2 eggs J cup flour
1 cup sugar \cup chopped nuts
2 ounces chocolate \ teaspoon vanilla.
\ cup butter \ teaspoon salt
This makes two dozen brownies.
1 In order to try out the recipe, Ann first
made only one dozen brownies. Howmuch





2 The girls found that it cost 18 cents to
make one dozen brownies. For each dozen
they added 1 cent for loss, 2 cents for pack
aging, 3 cents for delivery, and 8 cents for






3 The girls bought 21 dozen eggs. Since the
ingredients listed above make two dozen
brownies, how many dozen brownies can





4 The girls sold 22 dozen, 34 dozen, 46
dozen, and 58 dozen in four successive
weeks. What is the best estimate of sales
during the fifth week, if sales continue to






Linda also made a cake for sale. She ha
three cake pans, each large enough to us
for the cake. Since she wanted a hig
cake, which of these cake pans should sr
















D It makes no difference.
Mr. Jones has a dairy farm.
6 The farm consists of 200 acres of Ian
Which of the following is nearest to oi
acre in size? (1 acre = 4840 square yarc
i Top of a desk f Floor of aclassroo
G Football field g-g Lake Michigan
7 Mr. Jones says his cows give an avera
of two gallons of milk per day. Which
the following objects has a capacity clos
to one gallon?
A Tea cup i One-pound coffee cai
C Man's shoe box 0 Bath tub
8 Three-fourths of Mr. Jones' cows areJi
seys. Two-thirds of Mr. Brown's cows i
Jerseys. Mr. Jones has fewer cows in
herd than Mr. Brown. Which of the f
lowing statements about the number
Jerseys they own is true?
i They have the same number.
F Jones has more than Brown.
G Brown has more than Jones.
H More information is needed to find <
who has more.
G® en to the next pa
Mr. Jones has two fields of equal size. If
le grows corn on J of field R and f of
ield S, which of the following statements
s true?
A Field R has more space in corn than
fieldS.
B Field S has more space in corn than
field R.
C Equal space is in corn on both fields.
) The spaces in corn cannot be com
pared.
Mr. Jones lets his goat graze in a 30 by 40
rd field by tying it to a pole in the center
ivith a 10-yard rope. Which of the follow-




The Roman numeral MDCCCXL on a cor
nerstone aroused the curiosity of Miss Smith's
class. She told them it represented 1840. The
class talked about ways ofwriting numbers and
different number systems.
11 Harry invented a new number system for




2 dozen, 6 eggs 26 30
3 dozen, 4 eggs 34 40
What number in our decimal system
would correspond to 48 in Harry's system?
A 54 B 56
C 58 D 60
12 How would the number 44 in our decimal
system be written in Harry's system?
E 38 F 44
G 46 H 52
13 Which volume is Volume LXIX of a set





14 In our number system, it is important to
understand the place names. Which of






15 Unlike our system of numbers, which is
based on 10, the Babylonian system was
based on 60. Which one of the following
systems of measurement resembles the
Babylonian?
A English weights (ounces, pounds, tons)
i English lengths (inches, feet, yards)
C United States money (cents, dimes,
quarters)
D Time (seconds, minutes, hours)
Go on to the next peg©.
The 40 eighth-grade pupils in LincolnJunior
High School set up an insurance fund to pay
for books lost by the class. Each pupil gave
the same amount to the fund at the beginning
of the year. Each time a book was lost, the
loss was paid for from the fund.
16 In each of the past five years, eighth
graders had lost 4, 2, 2, 4, and 3 books
respectively. Using the average of the past
five years, what would be the best estimate
of the number of books which will prob





17 The average value of each book is $2.
The class wanted the expected loss to be
shared equally by the 40 class members.
If n represents the number of books the
class expected to lose, which of the follow
ing expressions shows what each had to










18 At the beginning of the year, the p
collected c cents from each of th
pupils to pay for lost books. How n
money (in cents) was collected?
E 40-c
F 40 + c
G 40c
19 At the end of the year, the pupils dii
ered that 2 fewer books had been lost
the number n they had expected to





D 2 + n
20 One book, worth $2, was lost during
year. After the lost book was paic
the money left in the fund was div
equally among those who had not
books. If each pupil had paid 15
into the fund, how does the amour
turned to each student who had not
a book compare with the original 15
E It is less than the original contribut
F It is equal to the original contribut
G It is more than the original cont
tion.
H There is not enough information {
to compare the two amounts.
Go on to the next
s a result of a trip to a planetarium, Howard
ecame interested in studying astronomy.
Howard read that planets travel in ellipti
cal orbits. Which of the following paths is
most nearly like an ellipse?
A A sidewalk around a city block
B The path of an elevator in an office
building
C The track used for races in a school
stadium
D The route ofa transatlantic ship
He learned that the temperature on the
planet Jupiter is 216° below zero. On
Uranus it is 300° below zero. How do the
temperatures on these two planets com
pare?
E Jupiter is 84° warmer than Uranus.
F Uranus is 84° warmer than Jupiter.
G Jupiter is 516° warmer than Uranus.
H Uranus is 516° warmer than Jupiter.
Howard read that the surface tempera
ture of the sun is 6000° Centigrade. In de
grees Fahrenheit, this temperature is closest






24 To compare the size of the earth and
Mars, Howard made a scale drawing.
The diameter of Mars is about 4,200
miles; of the earth, about 7,927 miles.
How does the diameter of Mars compare
with that of the earth?
E One halfas large
F A little more than one halfas large
6 A little less than one half as large
H Twice as large
25 The World Almanac told Howard that as
the moon revolves around the earth, the
shortest distance between the centers of
these two bodies is about 220,000 miles.
The radius of the earth is about 4,000
miles and that of the moon is approxi
mately 1,000 miles. About what is the







Stop. If you finish before lime is called,
check your work on this part. Do nof go
on to Part Two until you are told to do so.
DIRECTIONS FOR PART TWO
irt Two contains the same kind of material as Part One. Mark your answers in the same way.
Do not turn this page until you are told to do so.
Page
PART TWO
Ellen and her family who live injunction City
planned to visit her uncle in Newtown. They
wanted to leave about 5:30 p.m. and found


















Which one of the following comments
about these two trains is correct?
A Train X leaves Junction City first and
reaches Newtown first.
B Train X leaves Junction City second
and reaches Newtown second.
C Train Y leaves Junction City second
and reaches Newtown second.
D Train Y leaves Junction City second
and reaches Newtown first.
How do the times the two trains stay in
Junction City compare with one another?
E Train X stops longer.
F Train Y stops longer.
G Both stop equal lengths of time.
H This cannot be determined from the
table.
Ellen wants to find the number of min
utes it takes to go from Junction City to
Newtown on train Y. Which of the fol
lowing methods of computation would
give her the correct answer?
A add 15 and 21
i subtract 45 from 621
C add 45 and 21
D subtract 21 from 45
Children under 12 pay half fare. ^
many fares would be required for Ellen
her brother, and her parents, if both chi|





Distances are measured in kilometers i
many countries. If 5 miles equals 8 kilorr
eters, about how many kilometers ar
there between Junction City and New
town, a distance of 40 miles?
A less than 50
B between 50 and 75
C between 75 and 100
D more than 100
Mary went with her mother and a neighbor 1
the grocery store.
6 Their neighbor bought 2 quarts ofmilk;
24 cents per quart, 6 cans ofjuice at 2 <
for 29 cents, and a loaf of bread for
cents. How much change should she





7 Tomato juice was on sale at 3 cans for <
cents. The regular price is 11 cents p
can. How many cents did Mary's moth





©o en to the next pat
The circle graph below shows the budget
)lan Mary's mother uses for food and
>ther expenses.
f 33g% of the family expenses are for






Mary had to buy bread for a club picnic.
Bhe needed enough bread to make 2
andwiches for each of the 18 girls in the
lub, with each sandwich requiring 2 slices
f bread. If each loaf of bread contained
!0 slices, how many loaves should Mary





lary wanted a can ofolives. She saw two
izes on the shelf. Can P had a radius
wice as large as can Q,, but was only one-
talf as tall. Which of the following com-
>arisons of the volumes of P and Qis cor-
;t? (Volume = wr2h)
They both were the same.
P was half as large as Q,.
P was twice as large as Q,.
P was four times as.large as Q.
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11 The cashier totaled their bill on an adding
machine. One item Mary's mother had
bought cost 40 cents. By accident, the
cashier punched a 4 in the third instead
of the second column from the right. In
order to correct their total bill, which of





John kept the records for his softball team.
The chart below shows the batting record of















12 The batting "average" is the ratio ofnum
ber of hits to the number of times at bat.
Karl's batting average is f. Which of the
above players has the highest batting av
erage?
E Art F Bill G Jack H Karl
13 If Art continued to get hits at the same
rate as in the first two games, how many
hits would he have after 35 times at bat?
A 8 B 10 C 12 D 15
14 In the third game, Jack got 1 hit in 2
times at bat. How did this change his
batting record?
I Raised it. F Lowered it.
G Left it unchanged. H You can't tell.
5S If each of the four teams in the league is
supposed to play every other team just
once, how many games must be played?
A 4 B 6 C 12 D 16
G© on to the next page.
One of the world's earliest measures of length
was the cubit. The cubit originally was the
length of a man's forearm. Later, the cubit was
defined as 18 inches and related to other units
in this way:
1 span = 2 hands
1 cubit = 2 spans
1 fathom = 4 cubits
16 Which statement about the original cubit
is true?
E It was a convenient measure, but its
length varied from person to person.
F The length of the cubit was the same
number of inches for everyone.
G The cubit was a practical unit for meas
uring distance between cities.
H The cubit was a standard measure of
fixed length.
If a cubit were used as a measure oflength
today, which of the following would be the










An altar in an ancient temple wa
cubits long. How many hands was






Which of these is the best guess o






If you could use only cubits, it wou
possible to measure only one ofthe fo
ing. Which one?
E Angle of elevation
F Temperature of a room
G Height of a building
H Speed ofan automobile
Go on to the next i
y became interested in the problems in-
ed in planning a well-balanced meal. She
d the following table in a cookbook. Each
in the table indicates that one serving of
Page 9
that food supplies 10% of a person's daily need







































* Stands for 10% of daily need.
What part of the daily need of vitamin A






lary drinks four cups of milk every day.
Four cups of milk supply about what per





?or equal quantities, which of the follow-
ig fractions gives the ratio of vitamin C
citrus fruit to vitamin C in tomatoes?
24 Mary compared the vitamin C content of
leafy vegetables with that of citrus fruit.
How many \-cups of leafy vegetables give






















If you finish before time is called, you
may check your work on either Part One
or Part Two.
